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Abstract 
This paper explores how mobile games can transform everyday places into dynamic 
learning spaces filled with information and inspiration. It discusses the motivation inherent 
in playing games and creating games for others, and how this stimulates an iterative 
process of creation and reflection and evokes a natural desire to engage in learning. The 
use of MiLK at the Adelaide Botanic Gardens is offered as a case in point.  MiLK is an 
authoring tool that allows students and teachers to create and share SMS games for 
mobile phones.  A group of South Australian high school students used MiLK to play a 
game, create their own games and play each other’s games during a day at the gardens.  
This paper details the learning processes involved in these activities and how the 
students reflected on their learning, conducted peer assessment, and engaged in a two-
way discussion with their teacher about new technologies and their implications for 
learning.  The paper concludes with a discussion of the needs and requirements of 21st 
Century learners and how MiLK can support constructivist and connectivist teaching 
methods that engage learners and may produce an appropriately skilled future workforce.  
Keywords -  Mobile learning, personalised learning, cross-institutional learning, learning 
spaces, serious games, mobile phones, life long learning.  
1 INTRODUCTION 
With the advent of new technologies that radically change the way we think, learn, interact and 
communicate the demands on what, how, when and where students learn is changing rapidly.  How 
we meet these demands is dependent upon our ability to identify what skills and knowledge will be 
required of a future workforce and what teaching methods are best suited to transfer these skills and 
knowledge.  To compliment this theoretical revision, we must also create new teaching apparatuses 
that facilitate these teaching methods.  This research paper identifies an ecological paradigm of 
learning and connectivist theory as emerging teaching methods and theories of knowledge creation 
that have grown out of the vastly different learning requirements of students of today and the future.  It 
presents MiLK as a tool that supports the teaching practices and learning methods outlined by these 
pedagogical theories and also addresses other predominant themes in educational scholarship that 
relate to current education reform such as personalised learning, informal or life- long learning and 
new learning spaces.    
2 MILK THE MOBILE LEARNING KIT  
MiLK is a Mobile Learning Kit that allows students and teachers to create and play scavenger hunt 
style games that lead people through places with the use of a mobile phone. Milk has multiple 
components that both support the collaborative composition of learning events and facilitate individual 
and group reflection. To compose rich learning experiences teachers and students simply log-on to 
the Milk program situated online and follow four simple steps to ‘build’ and publish a SMS game event. 
These main steps are firstly to upload a map, then describe an event (title, location, scene setter, 
images), design an event (by filling in a series of SMS ‘checkpoints’ placed on the map) and finally 
review and publish the event (creates a web ‘poster’ and SMS ‘pathway’). 
 
Figure 1. MiLK ‘build’ web interfaces. Step 3, ‘Design Event’ on the left and step 4 ‘Review Event’ 
To play a game, students simply SMS a ‘start command’ (indicated on the ‘poster’) to the MiLK 
number.  They then receive the first of a series of SMS questions that lead them through a location. 
They simply reply to the SMS with the answer once they have located it. If the SMS is correct, they will 
automatically receive another question leading them to the next checkpoint. If the SMS is incorrect 
they will receive up to five SMS hints.  
Each student has access to their own online Milk profile that records the events they have created and 
played. Other MiLK reflection interfaces are designed to support individual student, group and class 
interactions such as event journals, discussion forums, photo albums, and commenting tools for peer, 
self and teacher review.  
 
Figure 2. Sections of 3 MiLK Student Interfaces; Individual ‘Profile’, ‘Team Journal’ SMS Log, and 
‘Class Profile’ Discussion Forum. 
 
3 LEARNING CONTEXTS AND CONNECTIONS  
Over the last four decades, educational discussion has significantly moved from a Cartesian paradigm 
to an ecological paradigm [1].  Unlike the traditional Cartesian paradigm that separates the knower 
from the known and constructs knowledge as a ‘thing’ to be delivered to students, an ecological 
perspective sees “knowing is a situated activity…understandings are contextualised within the 
particular environment they are constructed in and cannot be pre- structured and delivered” [2,3].  
Ecological perspectives see a shift from individual transmissionist-orientated approaches to teaching 
and learning to the social construction of knowledge where learning takes place within a community of 
learners [1,4]. This notion of a socially-produced individual underpins constructivist theory whereby 
meanings and understandings are thought to grow out of social interactions.  While constructivist 
theory acknowledges that learners are not passive in the learning process, rather they actively draw 
knowledge from their environment, constructivism still “promotes the principality of the individual in 
learning” [5].  It does not acknowledge that learning occurs between people, that “mental processes 
are exchanges and transformations of information” [1] within a community of learners.  It is this notion 
that “there is a larger Mind of which the individual mind is only a subsystem” [6] that underpins an 
ecological perspective of learning.  
The fundamental transformations that have occurred in our social, work and learning lives since the 
advent of the internet and other information and communication technologies has made this notion of 
a ‘larger Mind’ increasingly prevalent.  Over the past decade educational theorists have pushed for 
pedagogical theories and practices that go beyond constructivism, ones that acknowledge the idea 
that learning occurs between people and address the ever increasing knowledge economy in which 
knowledge gathering and construction reigns over retained knowledge.  One such theory that has 
evolved is connectivism. In his seminal work entitled Connectivism: A theory for the digital age, 
George Siemens states: 
“We can no longer personally experience and acquire the learning that we need to act. 
We derive our competence from forming connections… The capacity to form connections 
between sources of information, and thereby create useful information patterns, is 
required to learn in our knowledge economy.” 
[5] 
Connectivism places an emphasis on the processes that enable learners to seek and apply knowledge 
when it is required.  It is a student’s ability to create connections between information and to draw out 
knowledge relevant to the current situation that becomes critical rather than the actual possession of 
knowledge.   
New technologies have changed how, when and where we can access information, this opens up a 
wide range of new opportunities for education.  Opportunities for personalised learning and access to 
new learning spaces are two such areas of opportunity that have been the focus of much educational 
scholarship and debate. “Personalised learning is not synonymous with individualised learning” [7] 
rather it calls for teaching practices that “account for the different learning styles, needs and interests 
of individuals and…offer learners greater choice over what they learn, how they learn it, and even 
when and where they learn” [8].  From a personalised learning approach, students are “treated as 
partners in their learning, with joint responsibility for participating in the design of their learning” [9].  
Closely linked to discussions of personalised learning is the possibility of situating learning in new 
spaces.  New mobile technologies allow students to access information from locations other than that 
traditional classroom; they open up opportunities for “learning across institutions and beyond 
institution walls” [8].  Mobile learning gives rise to a blur in the distinction between formal and informal 
or lifelong learning.  It allows teachers to situate learning in a real-world context, creating flexible and 
changing learning environments that support students both in their formal and lifelong learning 
careers.   Through situating learning, teachers are able to offer their students learning experiences 
that are relevant to their life-worlds, breaking the binary of informal and formal learning and allowing 
students to apply knowledge in the ‘real world’.   
4 A GARDEN EXPERIMENT FOR TEACHERS AND STUDENTS  
The aim of the Adelaide Botanic Gardens workshop was to apply MiLK in a context outside the 
classroom and to test the teams’ assumptions about the potential learning outcomes of the latest 
version of MiLK.  To conduct the workshop, members of the MiLK research team collaborated with the 
Department of Education and Children’s Services, Learning Technologies and Steve Meredith the 
Education Officer at the Botanic Gardens and State Herbarium.   
To prepare for the workshop, the MiLK team spent a short time discovering the gardens with Steve 
Meredith who shared with us amazing stories and knowledge of the site.  Steve enjoyed revealing his 
experience of the gardens to us and was excited by the idea that MiLK could help him share his 
knowledge with more people, in particular school students. Commenting on his role as education 
officer, Steve noted, “it is not just about the content within the gardens itself, it is about how we can 
make it as accessible as possible for as many different learners”. In addition to being a lovely place to 
visit, the Adelaide Botanic Gardens are an educational investment embedded with social, cultural, 
historical, mathematical and scientific knowledge.  
  
Figure 3. Year 8, 9 and 10 students from various high schools using MiLK to play, compose and 
critique each others games at Botanic Gardens. 
4.1 First 30 minutes: Students Play and Critique a Game Designed by The 
Milk Team  
Inspired by the gardens and Steve’s passion, we designed a game that we would use to introduce 
MiLK to the students.  This game was to be set in the ‘amazing garden’; a garden organised according 
to plant evolution.  We used the Amazing Garden of Evolution game to familiarise the students with 
MiLK. The game required the students to engage with the garden in numerous ways; they had to 
identify and sketch leaves, find a plant sensitive to touch, discover the scientific and family names of 
several plants and observe the differences between highly evolved and prehistoric plants. 
After completing the game, the students were able to use the MiLK interface to review a log of the 
SMSes they had sent and received during the game.  They could see where they got the answers 
correct the first time and where may have sent back incorrect answers and required hints to progress 
to the next checkpoint.  This feedback system allows students to reflect on their own learning and 
perform self-assessment.  The SMS log updates in real time also allowing teachers to track the 
progress of their students and come to their rescue if they get stuck at a particular checkpoint.  
The learning involved in the student’s first experience of MiLK went much deeper than the explicit 
knowledge relating to the gardens.  Through playing the game, the students were able to identify the 
components of a MiLK game, those being questions, answers and hints. They observed that the 
processes involved in creating the game were encoding information from their surroundings into 
questions, answers and hints. They noted the importance of designing questions with closed possible 
answers so players do not get stuck at a checkpoint.  They also discovered that the hints got 
progressively more helpful if they were stuck at one checkpoint.   One team even discovered that the 
final hint for each checkpoint was the always the actual answer.  Proud of their discovery, the team 
began texting back incorrect answers until the right answer was given to them.  This subversion of the 
MiLK system, although it could be perceived as cheating, indicated an insight into the game design 
process and a significant step in student’s critical thinking about the how a game is constructed.    
4.2 Next hour: Students Explore the Gardens and Design their own Learning 
Game  
The next activity of the workshop was for the students to design their own games.  Remaining in their 
groups of three, the students were assigned a particular area or ‘room’ of the gardens in which to 
design a game event.  Each ‘room’ highlighted a section of the gardens that had a particular theme 
such as the Economic garden, the Mediterranean garden, or the Desert Garden. Before the students 
headed out to explore the sites, Steve Meredith shared with each group some facts and stories related 
to the sites that may help the students form a game concept, narrative and questions.  The students 
were given the very short time of just under 1 hour to explore the sites and design their 10-checkpoint 
game.  As part of the design process, the students identified points of interest, jotted down information 
and took photographs.   
Reflecting on the design process the students displayed a sophisticated level of understanding of 
game design and its relation to their learning:    
 “Building the game you have to look for things you want to add into it… even if you don’t 
put it in it, it still registers in your head and you remember it”  
“It’s a good way to interact with things that many people wouldn’t usually.  I know a lot of 
people that wouldn’t even bother looking at the signs on the plants and when you transfer 
it into this game it makes them look at it, makes it a bit more interesting for them and 
helps their learning experience.”  
“Having a deeper knowledge of the space that you are working in kind of helps because it 
helps you set guidelines a lot easier, but then again if you are working in a space you’re 
not familiar with you learn a lot more about it because you actually have to go out and 
look for that stuff.”  
Year 8, 9 and 10 South Australian students 
Once they had finished exploring the sites, the students returned to the computer lab to build their 
games with the MiLK interface.  The students used the interface with ease and speed and several 
groups used their own devices to send photos they had taken with their phones to the computers they 
were using and uploaded them to include in their games.   Once they had entered a question, answer 
and five hints for each of their checkpoints the groups reviewed their games using the mobile phone 
simulator in the MiLK interface.  Once they were happy with their game designs the students 
published them to the MiLK ‘game list’. The students made games that ranged in theme.  One team 
made a game that revealed the many features and origins of water saving plants of Australia while 
another game instructed groups to ‘set up house’ by finding domestic plants useful for construction, 
decoration and medicinal purposes.  Once the games had been published the teachers were able to 
use the ‘administration’ interface of MiLK to assign groups to play each other’s games.    
4.3 Final 30 minutes: Student Teams Played and Critiqued Each Others 
Games  
Each of the groups successfully completed each other’s games with the exception of two groups who 
had to leave due to time constraints.  The students were very quick to conduct peer assessment, 
giving each other feedback on the games they played and they also reflected on the games they had 
built.  One of the groups encountered difficulties while they were playing due to spelling mistakes 
made buy the builders of the game.  This highlighted to all of the groups the importance of reviewing 
games thoroughly before they are published.  They also considered how they could improve future 
games they design.  One student remarked; “Adding more story to it would be good because then you 
could use the physical concept and also your imagination and fuse them together”.  The students did 
not have to be asked to conduct this peer assessment; rather it was a response to being highly 
engaged in the designing and playing process.  As Steve Meredith remarked, “they are stimulated to 
discuss things because of a natural desire to find out how their game worked.” 
4.4 Teachers and Students Reflect  
At the end of the day, the students and the teachers sat down to reflect on the day’s activities and the 
learning it entailed.  As well as being asked questions, the students were given the opportunity to ask 
questions of their teachers.  
During their discussions, one student asked of his teacher, “What do you think about this learning 
method with phones?”   
He replied:  
“The thing to me that is really good, I mean you guys got excited running around looking 
for clues and that is great…but when you actually had to start planning it, now that is 
when you actually had to think about how other people had to interpret and you had to go 
from answering the questions to actually understanding what was going on and that is the 
stuff that we have tried to get kids to do for years and never succeeded very well, to try to 
go beyond answering the questions to actually posing the questions.  We didn’t have to 
encourage it today you just did it. It is that move from lower order thinking, just answering 
questions, recall and finding information, to actually understanding and interpreting it, and 
actually being able to synthesise.  If you want to look at  
Blooms taxonomy, you are going right up from a lower level up high really quickly and 
that is where we have always tried to get kids to move to, from the basic recall to thinking 
about it.  So it is a great tool for that I think.  
Glenn Partington - Woodville High School Science Teacher  
Jean Rudduck writes; “A key issue in the personalisation of learning is the ability of the pupil to talk 
about their experiences and make their views known” [10].  In talking about their learning experiences 
and how they are made possible by a specific tool or their teacher’s practice, the students engage in 
their own learning and are in a better position to take pride in their developments and achievements.  
By entering into an equal discussion with their teacher about their learning processes, students are 
also more likely to be actively responsible for their learning progress [10].   As the UK department for 
Children, Schools and Families indicates, the aim of personalising learning is “to enable pupils to 
understand themselves better as learners and so take greater control of and responsibility for their 
learning, transferring and applying a widening repertoire of learning approaches in different subjects 
and contexts” [9]. 
Throughout the day the students and teachers also reflected on the importance of using new 
technologies for learning. New technologies are expected to expand the possibilities for the 
personalisation of learning [7, 11].  These technologies can also form a key part of broader education 
reform.  Current education reformists feel that existing education systems must engage in new 
practices in order to equip students for the future workforce.  “The current generation of young people 
will reinvent the workplace, and the society they live in. They will do it along the progressive lines that 
are built into the technology they use everyday – of networks, collaboration, co-production and 
participation” [12].  We feel that current education systems are obliged to begin introducing the use of 
networks be they online or mobile into the formal education of children.  Not to do so would be 
negligent and severely limit the capacity of the future workforce.  Reflecting on new technologies for 
learning, the students emphasised the prevalence of new technologies in their everyday lives and their 
naturalised expertise in using them.  
“It is important to use mobiles and games and technologies in education mostly because 
a lot of people in those year levels have access to that technology and can use it very 
easily.”  
“This technology is still a big part of communication after school…you are still using it all 
the time and you still have access to it”  
“We’re learning in a way that is more suited to our generation…this way we can have fun 
by going around and looking at the stuff in the real world.”  
“I guess they just have to understand that the technology has changed from when they 
were in school and the learning methods have changed a lot.”   
“Because it is technology we understand we enjoy it a lot more”  
South Australian students  - Years 8, 9 and 10. 
5 THE IMPORTANCE OF FUN AND SOCIALISATION 
‘Fun’ was a strong theme through the students’ reflections on using MiLK for learning.  They enjoyed 
using their mobile phones and were excited by the way that MiLK harnessed their contemporary 
culture, making the learning relevant to their lives beyond the classroom. MiLK harnesses 
contemporary culture by giving mobile phones a legitimate use in classrooms and adopting Web 2.0 
features that frame students as constructors of knowledge rather than passive receivers of knowledge.  
Like Youtube or Flickr, MiLK uses social networking as an incentive for the creation of good quality 
content.  Each student has their own profile page where they can share some of their favourite photos 
and links and write a short description about themselves.  This profile page also features each of the 
games the student has played and created.  Students enrolled in the same class can view each 
other’s profiles, review each other’s games and see how well a fellow student may have played their 
game.  This transparency between students fosters peer-to-peer learning and assessment; it 
motivates the students to produce good quality games and to try hard to succeed when playing each 
other’s games. Beyond being fun because it allows students to play games, MiLK harnesses 
contemporary culture and values students as active participants in learning.  As such students are 
more inclined to take an active role in shaping their own learning.  This increased interest was 
demonstrated when, as described earlier, the students entered an equal discussion with their teacher 
about their learning processes.  The students also enjoyed their experience of MiLK as it was an 
opportunity to venture outside the traditional classroom. One student commented “This is so much fun, 
so much better than sitting in a classroom” while another student said “I think the physical side of it is 
what makes it so great.  We take in a lot more…this way you are going around, you are experiencing 
it.”  This second comment suggests an inference to situated learning experiences that are made 
possible by new mobile tools and technologies. MiLK explicitly adopts current social tools to make 
learning fun while simultaneously making students reflect on their current engagement with digital 
social networks.   
6 INSPIRING PERSONALISED LEARNING  
One of the most valuable characteristics of MiLK is the way it teaches processes and methods for 
gathering, creating and embedding knowledge.  As identified earlier, from an ecological perspective, a 
student’s ability to create connections between information and to draw out knowledge relevant to the 
current situation is critical.  In opposition to traditional transmissionist-orientated approaches, the skills 
to gather and create knowledge exceed the importance of knowledge possession. When building 
games with MiLK, students must identify information embedded within a site and determine what 
information is relevant to the task at hand. Through extracting information from sites students are 
actively constructing new knowledge.  In addition to creating new knowledge, the process of building a 
game with MiLK requires students to apply this new knowledge by encoding it within the question and 
answer structure of a SMS game.  This process of analysis, identification and application teaches the 
skills needed to independently gather, create and apply new knowledge.  Through allowing students to 
play each other’s games, MiLK also provides a vehicle for students to disseminate and share 
knowledge.   These skills are essential in a society where we can no longer personally possess all of 
the knowledge we need to act, rather we must be able to seek it when necessary [5].   
The situated nature of the learning that occurs with MiLK offers opportunities to increase the relevance 
of learning by extending it beyond the traditional classroom and applying it in a real world setting.  
MiLK allows teachers to situate learning in its most relevant context, be that in the classroom, external 
institutions or everyday places.  Situating learning in the real world creates opportunities to give 
students “the best and most authentic learning experiences” [8], ones that stimulate and engage 
students and make learning relevant to their everyday lives. MiLK contributes to a blurring of the 
boundaries between formal and informal learning, affecting what, when and how students learn. By 
creating a reciprocal relationship between formal and informal learning MiLK supports a holistic 
approach to education, allowing educators to impact upon the entire life world of students.   
Through teaching the processes and skills needed for knowledge gathering and creation and situating 
this learning in locales outside the traditional classroom, MiLK becomes a mechanism for viewing 
everyday places as opportunities for learning [13].  By breaking the informal/formal binary, MiLK 
inspires students to view their everyday environments as rich sources of knowledge.  As the students 
from the Adelaide Botanic Gardens workshop highlighted, when you view the world through the 
perspective of a MiLK game designer, it becomes more interesting and inspires the learning process.    
In addition to supporting the transferral of knowledge between the formal and informal learning lives of 
students, MiLK facilitates personalised learning.  Personalised learning aims to meet two key 
educational goals.  Firstly it calls for teaching methods that cater for a broad range of learning styles 
and paces.  Secondly it aims to foster higher student involvement in the learning process.  It sets up a 
new relationship between teacher and learner, where the teacher becomes a ‘guide on the side’ 
allowing students to take greater control and responsibility for their learning.  Through framing 
students as creators, editors, publishers and even critics of their own and each other’s work, MiLK 
invites students to direct their own learning and become more engaged in determining their own 
learning goals. As noted earlier, because of the social nature of MiLK, students are naturally motivated 
to engage in peer-to-peer learning, peer- assessment and self-assessment. MiLK creates a student 
motivated iterative cycle of learning and improvement and becomes a catalyst for learning.  
CONCLUSION  
In order to equip the students of today with the skills that will be needed by a future workforce, 
educational systems need to teach processes for independent knowledge gathering, creation and 
distribution. To do so students will need access to new tools and technologies and more importantly 
be engaged in the discourses and debates associated with them.  Digital social networks and mobile 
technologies will become permanent features of students’ personal and working lives.   MiLK is an 
attempt to build a tool that gives teachers a simple entry point and growing confidence to teach new 
digital literacies that motivate students to engage in learning that is transferable to multiple 
environments and sustained throughout life.  MiLK can be applied to any locale to meet a diverse 
range of learning outcomes.  The Adelaide Botanic Gardens workshop was an opportunity to test the 
assumptions we had made about the impacts MiLK can have on students’ relationships to learning 
and student/teacher relationships.  Through the workshop we found that the students were engaged in 
discussions beyond specific subject matter to include conversations about teaching and learning 
practices and attitudes.  By incorporating games, mobile phones and contemporary social tools, MiLK 
inspires and naturally motivates students to consider their role in the process of learning.  Beyond 
motivating learning, MiLK situates learning outside the traditional classroom, changing students’ 
perception of learning by blurring the boundaries of formal and informal learning.  It is this potential for 
MiLK to transform everyday spaces into new learning spaces that we feel is most valuable.    
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